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SI]MMARY
When  f o re i gn  an t i gens  a re  i n t r oduced  i nEo  t he  body  an  i nnnuno log i ca l  r eac t i on
o c c u r s .  A n t i b o d i e s  a r e  s y n t h e s i z e d  a n d  r e l e a s e d  i n t o  t h e ' o l o o d  a n d  o t h e r  b o d y  f l u i d s .
When  an t i gens  and  t he i r  spec i f i c  an t i bod ies  comb ine ,  immune  comp lexes  a re  t he  resu l t .
The  ra t i o  be tween  an t i gen  and  an t i body  i n  t he  i rmnune  comp lexes  and  t he re fo re  Ehe  s i ze
o f  t he  comp lexes  can  va ry  eno rmous l y .  The  compos i t i on  o f  Lhe  comp lexes  depends  on  t he
concen t ra t i on  o f  bo th  componen ts  and  t he  a f f i n i t y  and  c l ass  o f  t he  an t i body .  Because
i n n n u n e  c o m p l e x e s  i n  p r i n c i p l e  p o s s e s s  p h l o g i s c i c  c h a r a c t e r i s t i c s  b e c a u s e  o f  t h e i r  c a -
pac i t y  t o  ac t i va te  t he  comp lemen t  sys tem they  have  t o  be  c l ea red  f r om the  c i r cu l a t i on
e f f i c i e n t l y .  U n t i l  r e c e n t l y ,  K u p f f e r  c e 1 1 s ,  t h e  m a c r o p h a g e s  o f  t h e  l i v e r  w e r e  p r e d o m i -
nan t l y  t hough t  t o  be  respons ib l e  f o r  t h i s  c l ea rance .  Kup f f e r  ce l l s  con ta i n  Fc  recep -
t o r s  o n  t h e i r  s u r f a c e  t h a t  r e c o g n i z e  t h e  F c  p a r t  o f  t h e  a n t i b o d y  m o l e c u l e .  B o t h  t h e
mu l t i va l ency  and  t he  con fo rma t i ona l  change  o f  Fc  pa r t s  i n  i rmnune  comp lexes  may  con t r i -
bu te  t o  a  s t r onge r  b i nd ing  o f  t hese  comp lexes  t o  Fc  receq ) t o r s  t han  i s  encoun te red  i n
s i n g l e  a n t i b o d y  m o l e c u l e s .  K u p f f e r  c e l l s  a l s o  c o n t a i n  c o r . r p l e m e n l  r e c e p t o r s  o n  E h e i r
su r f ace  t haE  recogn i ze  comp lemen t  componen t  C3b .  Comp lemen t  componen ts  a re  i n t eg ra ted
i n t o  i m m u n e  c o m p l e x e s  d u r i n g  r h e i r  f o r m a t i o n ,  T h i s  i n c o r p o r a t i o n  p r e v e n t s  p r e c i p i t a -
t i o n  o f  I C x  i n  t i s s u e s  a n d  a l s o  p l a y s  a  r o l e  i n  t h e  d e g r a d a t i o n  p r o c e s s  o f  i n u n u n e
comp lexes .
I n  t h i s  t h e s i s  w e  h a v e  i n v e s t i g a t e d  w h e t h e r  l i v e r  c e l  I s  o E h e r  t h a n  K u p f f e r  c e l l s
a re  a l so  i nvo l ved  i n  i rmnune  comp lex  c l ea rance  and  i f  t he  compos i t i on  o f  t he  immune
comp lexes  ( so l ub le  and  i nso lub le  as  we l l  as  he te ro l ogous  and  au to l ogous  i nnnune  comp le -
x e s )  i n f l u e n c e s  t h e  l o c a l i z a t i o n  o r  d i s a p p e a r a n c e .  W e  a l s o  i n v e s t i g a t e d  w h i c h  r e c e p -
t o r s  p l a y  a  r o l e  i n  t h i s  c l e a r a n c e .
Chap te r  I ,  t he  gene ra l  i n t r oduc t i on  desc r i bes  some  ge l r e ra l  f ea tu res  abou t  l i ve r
ana tomy  and  ce l l u l a r  compos i t i on .  The  o r i g i n  and  f o rma t i on  o f  i r n rnune  comp lexes  as
w e l l  a s  t h e  i n f l u e n c e  o f  t h e i r  s i z e  a n d  c o m p o s i t i o n  u p o n  t h e i r  c l e a r a n c e  r a t e  i s  d i s -
c u s s e d .  M o r e o v e r  t h i s  c h a p t e r  d e a l s  w i t h  F c  r e c e p t o r s ,  t h e i r  o c c u r r e n c e ,  s p e c i f i c i t i e s
and  f unc t i on .
C h a p t e r  I I  d e s c r i b e s  t h e  l o c a l i z a t i o n  i n  t h e  l i v e r  o f  h e t e r o l o g o u s  s o l u b l e  ( s r n a l l )
and  i nso lub le  ( l a rge ,  pa r t i cu l a te )  i rmnune  comp lexes  made  f r om bov ine  se rum a lbum ine
and  rabb i t  an t i bod ies  aga ins t  i t  f o l l ow ing  adm in i s t r a t i on  t o  no rma l  r a t s .  The  l oca -
l i za t i on  a f t e r  va r i ous  t ime  i n t e r va l s  v / as  s tud ied .  The  l oca l i za t i on  was  demons t ra ted
us ing  t he  i r nmunope rox idase  me thod  on  t he  l i gh t  and  e l ec t r on  m ic roscop i c  l eve l .  I n -
so lub le  imnune  comp lexes  l oca l i ze  w i t h i n  5  m inu tes  on l y  a l ong  che  p l asma  membrane  o f
t h e  K u p f f e r  c e l l s  a n d  i n  t h e  K u p f f e r  c e 1 1 s .  T h i s  l o c a l i z a t i o n  p a t t e r n  d o e s  n o t  c h a n g e
f rom 5  t o  120  m inu tes .  So lub le  i n rnune  comp lexes  b i nd  t o  endo the l i a l -  and  Kup f f e r
c e l l s  a n d  t o  t h e  r n i c r o v i l l i  o f  t h e  h e p a t o c y t e s  w i t h i n  5  m i n u t e s .  A t  3 0  a n d  1 2 0  m i n u t e s
imrnune  comp lexes  appea red  t o  be  endocy tosed  by  endo the l i a l  and  Kup f f e r  ce l l s  bu t  no t
b y  h e p a t o c y t e s .  T h e  m a i n  c o n c l u s i o n  i s  t h a c  b e s i d e s  K u p f f e r  c e 1 l . s  a l s o  e n d o t h e l i a l
ce l l s  a re  i nvo l ved  i n  i r nmune  comp lex  c l ea rance  f r om t l r e  c i r cu l a t i on
B5
Chap te r  I I I  desc r i bes  t he  mechan i s rn  by  wh i ch  b i nd ing  o f  i nmune  comp lexes  occu rs .
The  poss ib l e  r o l e  o f  t he  as i a l og l ycop ro te i n  r ecep to r ,  t he  comp lemen t  r ecep to r  and  t he
Fc  recep to r  was  s tud ied .  I nh i b i t i on  o f  i rmnune  comp lex  b i nd ing  by  p re i n j ec t i on  o f  an
as ia l og l ycop ro te i n  cou ld  no t  be  es tab l i shed  e l im ina t i ng  t he  ro l e  o f  t he  as i a l og l yco -
p ro te i n  r ecep to r .  Ad rn i n i s t r a t i on  o f  i n rnune  comp lexes  t o  t he  pe r f us i on  med ium (no t
con ta i n i ng  se r t rm  comp lemenE  componen ts )  o f  an  i so l a ted  pe r f used  l i ve r  demons t ra ted
the  same  b ind ing  pa t t e rn  as  i s  obse rved  i n  v i vo  exc l ud ing  t he  i n f l uence  o f  comp lemen t
recep to r s .  I nh i b i r i on  o f  immune  comp lex  b i nd ing  cou ld  on l y  be  ach ieved  by  p re i n j ec t i on
o f  agg rega ted  sw ine  an t i bod ies  i n  v i vo .  The re fo re ,  we  conc luded  t ha t  Fc  r ecep to r s  a re
i nvo l ved  i n  i rmnune  comp lex  b i nd ing  t o  l i ve r  endo the l i a l  ce l 1s ,  Kup f f e r  ce l l s  and  he -
p a t o c y t e s .
I n  o rde r  t o  i nves t i ga te  t he  poss ib l e  i n f l uence  o f  t he  he te ro l ogous  na tu re  and  t he
in  v i t r o  f o rma t i on  o f  t he  RABSA/BSA comp lexes  upon  t he i r  l i ve r  l oca l i za t i on ,  i n
Chap te r  IV  r esu l t s  a re  desc r i bed  upon  t he  l oca l i za t i on  o f  au to l ogous  i rmnune  comp lexes
wh i ch  occu r red  f o l l ow ing  an t i gen  adm in i s t r a t i on  t o  i nnnun i zed  ra t s .  I n  add i t i on ,  t he
d i sappea rance  ra te  was  i nves t i ga ted  o f  l abe led  an t i gen  i n j ec ted  i n t o  r a t s  w i t h  h i gh
respec t i ve l y  1ow  an t i body  1eve1s .  Au to l ogous  i rmnune  comp lexes  l oca l i ze  i n  and  a l ong
endo the l i a l  and  Kup f f e r  ce l l s .  I n  con t ras t  t o  he fe ro l ogous  immune  comp lexes  t hey  we re
a l so  t aken  up  by  hepa tocy tes  and  can  be  l oca l i zed  i n  ve r y  l a rge  vacuo les  espec ia l l y
i n  l hose  ra t s  hav ing  h i gh  an t i body  t i t e r s ,  The  p l asma  d i sappea rance  cu rves  show  an
inc reased  d i sappea rance  o f  an t i gen  i n  r a t s  hav ing  h i gh  an t i body  t i t e r s .  I r  i s  conc lu -
ded  t ha t  t he  l eve l  and  t he  a f f i n i t y  o f  t he  an t i bod ies  i n f l uence  t he  d i sappea rance
r a t e  a n d  l o c a l i z a t i o n  o f  t h e  a n t i g e n .
Chap te r  V  desc r i bes  t he  b i nd ing  o f  so l ub le  and  i nso lub le  he te ro l ogous  immune  com-
p l e x e s  t o  i s o l a t e d  c u l t u r e d  l i v e r  e n d o t h e l i a l  c e 1 1 s . I t  a p p e a r e d  t h a t  e n d o t h e l i a l
c e l l s  b i n d  b o c h  s o l u b l e  a n d  i n s o l u b l e  I C x  a n d  t h a t  t h i s  b i n d i n g  w a s  m e d i a t e d  b y  F c
recep to r s .  B i nd ing  o f  i nso lub le  ICx  d i d  no t  occu r  i n  v i vo  and  i s  poss ib l y  caused  by
the  absence  i n  v i t r o  o f  t he  phagocy tos i ng  Kup f f e r  ce l l s  wh i ch  i n  v i vo  w i l l  r ap i d l y
phagocy tose  t he  i nso lub le  i rmnune  comp lexes  be fo re  t he  endo the l i a l  ce l l s  a re  ab le  t o
b ind  and  i n t e rna l i ze  t hese  i n rnune  comp lexes .
I n  Chap te r  V I  b i nd ing  expe r imen ts  a re  desc r i bed  w i t h  i so l a ted  cu l t u red  hepa tocy tes
us ing  homo logous  ( r a t  an t i  BSA /BSA)  and  he te ro l ogous  i nnnune  comp lexes .  I t  appea red
tha t  i so l a ted  cu l t u red  hepa tocy tes  con ta i n  endogenous  i n rnunog lobu l i ns  on  t he i r  su r -
f ace  bu t  t ha t  t hey  d i d  no r  b i nd  i n rnune  comp lexes .
I n  Chap te r  V I I  t he  d i sappea rance  ra te  o f  va r i ous  i rmnune  comp lexes  a re  desc r i bed .
He te ro l ogous ,  homo logous  and  au to l ogous  i n rnune  comp lexes  a re  l abe led  w i t h  a  f l uo ro -
ch rome  and  adm in i s t e red  t o  no rma l  r a t s .  I t  t u rned  ou t  t o  be  t ha t  t he  more  se l f  t he
an t i body  $ ras  t he  more  e f f i c i en t  i t  was  c l ea red  f r om the  c i r cu l a t i on .  Au to l ogous  ICx
were  c l ea red  more  e f f i c i en t  t han  he te ro l oqous  ICx  and  ho rno logous  ICx  we re  c l ea red
in  be tween .
To  i nves t i ga te  whe the r  b i nd ing  o f  ICx
a  f u n c t i o n a l  t e s t  f o r  t h e s e  c e l 1 s  a n d  i f
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t o  l i ve r  endo the l i a l  ce l l s  cou ld  be  used  as





















i n ves t i ga te  he te rogene i t y  o f  b i nd ing  be tween  an t i bod ies  f r om va r i ous  o r i g i n  we  used
a  mode l  i n  wh i ch  l i ve r  c r yos ta t  secE ions  \ , r e re  i ncuba ted  w i t h  he te ro l ogous  and  homo lo -
gous  i n rnune  comp lexes ,  an t i body  agg rega tes  and  monomer i c  an t i bod ies .  The  resu l t s  a re
desc r i bed  i n  Chgp te r  V I I I .  No  b i nd ing  was  demons t raced  upon  b i nd ing  o f  monomer i c
an t i bod ies ,  r abb i t  and  sw ine  an t i body  agE t rega tes .  B ind ing  was  demons t ra ted  upon  i - ncu -
ba t i on  w i t h  agg rega tes  o f  human  and  rac  an t i bod ies  and  upon  i ncuba t i on  o f  r a t  and
rabb i t  immune  comp lexes .  These  f i nd i ngs  emphas i ze  t he  i n f l uence  o f  t he  o r i g i n  o f  t he
an t i bod ies  upon  resu l t s  f r om  i nves t i ga t i ons  w i rh  i n rnune  comp lexes .
I n  Chap te r  IX  t he  d i sc repanc ies  a re  d i scussed  f ound  be tween  t he  i n  v i vo  and  i n
v i t r o  b i n d i n g  s p e c i f i c i t i e s  o f  t h e  e n d o t h e l i a l  F c  r e c e p t o r  a s  w e l L  a s  t h e  p o s s i b l e  i n -
v o l v e m e n t  o f  c o a t e d  p i t s  a n d  c o a t e d  v e s i c l e s  i n  I C x  u p t a k e  b y  l i v e r  e n d o t h e l i a l  c e 1 1 s .
T h i s  c h a p t e r  a l s o  d i s c u s s e s  t h e  p o s s i b l e  r e - u t i l i z a t i o n  o f  t h e  l g G  m o l e c u l e  p r e s e n t
i n  t h e  I C x  a f t e r  i n t e r n a l i z a t i o n  i n t o  c h e  c e l l .
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